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17 May 19^ 

»ffoot of Hardneat on Heaiotance of a Thlx^Gamge 

(.0^  Ifi .Q^") Mq^^iyl SJÜ8 If^ SV?el '# 9 

to Perforation by Trmanent-Siaolating fro.leetllei 

1, In eonjvnotlon with a prograa of deTolopmant of laprored body 
armor ooa?on«ntt,«hloh Is balng conducted at this arsenal in response 
to a request of the Office, Chief of Ordnance1» tests hare recently «        « 
been ooapleted on seniles of a aodified SAB U3Ü0 steel in three 
conditions of hardness.  \ 

2. No substantial difference in the perforation resistance of 
samples of this steel at 29/31 Hockwell "C" and sables at 52 Äoclwell "C" m     ;.:, ..^ 
was erldent.   The plates tended to fail because of directional weaknesses •        • 
probably due to non-metallic inclusions present In stringer form.   The 
resistance of none of these samplee was comparable with that of Eadfield 

man^aneee steel of eq^ilTalent weight. 
^ ^v ::.;.v:.::.:--.--;: 

3*      Samples of each condition of hardness were clamped rigidly to ,   :.. . J.....; 
a wooden ballistic frame which allows an S^xä" area to remain unsupported •        * 
from the rear and impacts of caliber .^5 ball projeotilee and Ihree types 
of fragment-simulating projectiles developed at this arsenal^O Vere 
directed into these areas.    The reeults are summarised in Table X. 

1. 0.0. U22.3/71(c) - Wtn UTO^/T^e) dated 28 September 1943. 
•   • 

2. WAL Memorandum Report No. 762/27U(o) - "DeTelopment of Projectiles 
to Be Used in Testing Body Armor to Simulate Flak and 20 mm. H.l. j 
yrecaent" - 17 December 19,+3, 

3. Will Memorandum Report No. 762/253(0) - "Berelopment of a Projectile ] 
to Be used in Testing Body Armor, to Simulate Tra^nents of a 20 am. • • 4 

H.l. Projectile" - 7 Jenuary 13^k.                                                                            >: .   ::.. j 
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U,  Under Impact of th« caliber .U5 ball projectll« and of the 
llpht-wel«ht fragment elmulator, Ö.2, the retlttance of the ••aples In 
the Intemedlate hardness condition (y/HO  Rockvell "0") wae considerably 
lower (PPP at U93 feet-^er-««eennd and ballistic limit at IOU3 feet-per- 
second, ree^ectlvely) tlian that of either of the sami-les at the extremes 
In hnrdneee (28/31 Hoclnvell "C" and U7/52 Rockwell "C") which were 
comparable with each other (592 feet-per-second and 626/6U6 feet-per- 
second and llOU feet-per-sec^nd and 1129 feet-per-second, respectively). 
All values were substantially lower than those typical of Hadfleld 
manganese steel (900 feet-per-second and l600 feet-per-second). 

5,  Under impact of the caliber .30 llght-weleht fragaient elaulatort 
0-1-S, the resistance of samples in the three hardness conditions was 
substantially Identical (S20, 817 and 810 feet-per-second) and inferior 
to that of average Hadfleld steel (900 feet-per-second). 

G.  Under imnoct of the heavy weirht caliber .30 projectile 0-1-Ä 
the resistance of the softer material (,^05  feet-'>er^second; wae saüerior 
to that of the harder types (3U2 and 325 feet-oer-second) but inferior 
to that of Hadfleld which (on the basis of a limited number r>f tests) is 
estimated at about JOQ  feet- er-second. 

7.  The general resistance of this steel in any of the hardness 
conditions represented was so Inferior to Hadfleld manganese steel as 
to discourage Its further consideration as a prospective body armor 
component although so^e of Its inferiority nay be attributable to 
directional weaknesses which were doubtless Induced by non-metallic 
inclusions present In stringer form. 

APPBDTED: 

if A. J|ATTH]WS 
Major, Ordnance Dept. 
Chief, Amor Section 

i r 1 t-CC* 

J. T.  5ÜLUVAN 
Jr. Engineer 

-2- 

'-.- 
"•.•1 

•■^^-..s.^iw..- .■*...^ ..•..»•. ■.. ■■... •... 1. i. 1-■. ■'. -'. ■ -'-•■-•--*-•-'--'-•" 



!■■ mm < "■ " m "■ ■ —r — •» "■«—■* --^ —^ • 

guamftry of Ballistic Tanf Conducted at Watertown AreenAl 

on Thliv-gau/ge Samplea of a Modified SAB U^UO Stael 

^n Three Conditions of Hardneea 

Jte 
Hoain^l Cheraicfll Comooaitlon 
P S   "M"'"   Si      NL SJL ho 

.30/.MO .50/.80 .025 max. .025 max. .20/.35 1.50/2.00 .70/.90 .25/.50 .15 min. 

Balliatic Limit 

Sample Kftränc?8 Qaage G-l-A1 0-1-32 G-23 Cal.   .U^ 

It« k 
Norra&liied,   oil 
and tempered 

quenched 
28 Be 
29 He 
31 He 

.0U2" 

.0U0" 

.0U1" 

1*05 
820 noi     — 

—    592 

Item 5 
NorraaliK-d,   -)il 
and tempered 

quenc' ed 
38 Re 
39 Re 
kO Re 

-.ouo* 
.QUO" 
.039" 

3U2 
817 10U3 
  U93  (FTP) 

Itera t 
Nonaalized,  oil 
and tempered 

quencl^d 
1^7 ^c 
52 Re 

.039" 

.039" 
325 

810 
         626 
1129      fcU6 

Liz spBMarUoQ» 

Hadfield mansanese strel  8S H"b  .0U0"  —   900  l600   900 

Caliber ,30 fragment eimuxating projectile - 150 grains 
p 
Caliber .30 fragment eimalating orojectile 3U gralat 

■'CalibRr .22 fragment sirniilftUing projectile - 17 grrino 

Caliber .U5 steel Jacket-d ball ^rojWctile - 230 rr^ins 
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